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Photopolvmerizable composition 

FffiII> OF THE INVENTION 

The present inveBtioja relates to a photopolymerizable composition which is sensitized 
for the wavelength range from 300 to 450 nm and which comprises an optical brightening 
agent as sensitizer. The invention also relate to a printing plate ptecursor comprising said 
composition and a method for making a printing plate therewilli. 

BACKGROUND OF TBE INVENTION 

loL Hthogr^hic printing, a so-called printing master such as aprinling plate is mounted 
on a cylinder of Ihe printing press. The master carries a lithographic image on ite sur&ce and 
aprinted copy is obtained by applying ink to said image and Ihen transferring the ink from Ihe 
master onto a receiver material, which is typically p^er. In conventional, so-called ^ef 
lilhographic printing, ink as well as an aqueous fountain solution (also called dantpening 
liquid) are supplied to the lilhogr^hic image which consists of oleophilic (or hydrophobic, 
i.e. ink-accepting, water-repelling) areas as well as hydrophilic (or oleophobic, i.e. water- 
accepting, ink-repelling) areas. In so-called ^'driographic" printing, the lithographic image 
consists of ink-accepting and iok-abhesrsre (ink-repelling) areas and during driogr^Mc 
printing, only ink is supplied to the master. 

Printing masters are generally obtained by the so-called computer-to-film (CtP) 
method wherein various pte-press steps such as type&ce selection, scanning, color separation, 
sc3co&aSs^ traiqmig, layout and inxposition are accomplished digitally and each color selection 
is transferred to graphic acts film using an image-setter. After procrasing, the film can be used 
as- a masdc for the exposure of an imaging material called plate precursor and after plate 
processing, a printing |date is obtained whidi can be us^ as a master. Since dyo\A 1995, lind 
so-called *computer-to-plate' (CtP) method has gained a lot of interest This method, also 
called 'direct-to-plate', bypasses Ihe creation of fifan because the digital document is 
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transferred directly to a plate precursor by means of a so-cafled plate-setter. A plate precursor 
fat CtP is often called a digital plate. 

Digital plates can roughly be divided in toee categories : (i) silver plates, which work 
according to the silver salt difiBision transfer mechanism; (ii>photppolymer plates wMch 
contain a photopolymerizable composition fliat hardens upon exposure to light and (iii) 
thermal plates of which the imaging mechanism is triggered by heat or by Ught-to-heat 
conveision. Thermal plates are mainly sensitized for inftared lasers emitting at 830 nm or 
1064 nm. Typical photopolymer plates are sensitized for visible light, mainly for ejqwsure by 
an At laser (488 nm) or a FD-YAG laser (532 nm). The wide-scale availability of low cost 
blue or violet laser diodes, originally developed for data storage by means of DVD, has 
enabled the production of plate-setters operating at shorter wavelength. More specifically, 
semiconductor lasers emitting fixMtn 350 to 450 nm have been realized usmg an IhGaN 
materiaL 

Photopolymer plates sensitized for the wavelength range fiom 350 to 450 nm have 
also been described in the prior art Photopolymer plates generally contain a polymerizable 
monomer, a binder, aphotomitiator and a sensitizmg ^e. EP-A 985683 describes a 
conaposition conqirismg a titanocene conqwund as photoinitiator and specific dyes as 
sensitizers for tiie wavelength range fix»m 350 to 450 nm. EP-A 1035435 discloses a 1,3- 
dihydio-l-oxo-2H-mdene derivative as sensitizmg dye. EP-As 1048982 and 1070990 also 
discloses certam <fyes m comMnation with a titanocene photoinitiator. A wide range of dyes 
for tiie wavelengfli range fixjm 300 to 1200 nm is disclosed in EP-A 1091247. The sensitizing 
dyes disclosed in the prior art do not produce sufBcient speed (sensitivity) to enable a short 
ejcposure time wifli the commercially available blue or violet laser diodes. Typical low-cost 
blue or violet laser diodes have a light output characterized by low power. 

The known photopolymer printing plate precursors are unsatisfectory, because they 
result in printing plates of minor or even unacceptable quality because of so called pmhole 
defects, that have an irregular crystal-like sht^e. Defects called pinholes are areas having 
lateral dimensions of about 50 to 500 Mm on tiie processed jointing plate, that don't take up 
ink and therefore result in exposed areas that don't print This unfevourable effect is 
particularly noticeable, if the printing plate precursor is stored before ensure and processing 
thereof. 
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SUMMARY OF THE INVENTION 

It is an object of the present invention, to provide a high-speed composition that is 
photqpolymeri2^ble upon absorption of light in the wavelength range between 300 and 450 
mn and that enables to produce imaging materials, such as printing plates or photoresist 
materials, which don't have pinhole defects. That object is surprinsitigly realized by a 
photppolymerizable conq[>osition, wherein a sensitizer having a soliibility in methyl ethyl 
ketone of at least IS g/kg measured at 20^C is used 

When said composition is coated on a suitable support a printing plate precursor 
according to tiie present invention is obtained that is sensitive to the wavelength range from 
300 to 450 nm. The printing plate precursor of Hie present invention is a fle3cogrq>liic or 
lithogi:q[>hic printing plate precursor, the latter being highly preferred. Also a method of 
making a printing plate wherein said printing plate precursor is exposed with a laser having an 
emission in Ihe wavelength tsmg/s firom 300 to 450 nm, is an asfpect of the present inventicm. 
Preferred photopolymer plate precursors according to the present invention can be exposed 
with an energy density, measured on the surface of the plate of 1 00 yxSlcc^ or less . Preferred 
embodiments of the con^osition, of the printing plate prectirsor, of the method of making a 
printing plate and of the use according to the inresent invention are defined in the dependent 
claims. 

DETAILED DESCaEOPTION OF THE INVENTION 

The present inventicm relates to a composition (photopolymerizable composition) that 
is i^tepolymerizable \spoii absorption of li^t in the wavelength range fixmi 300 to 450 nm, 
preferably fiom 3S0 to 430 nm and particularly preferred from 360 to 420 nm, the 
composition conq>rising a binder, a polymerizable compound, a sensitizer and a 
photolniUa tor, characterized in that tiie s ensitiz er is an optical brightening agent having a 
solubility in methyl ethyl ketone of at least IS g/kg measured at 20^C. 

When searching for the reason, why the known printing plate precursors result in 
printing plates with pinhole defects, it was surprisingly found, that the sensitizer has a great 
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influence on the tendenqjr tibiat pinholes ^ear, the most important &ctor being the soluhility 
of the sensitizer in methyl ethyl ketone. 

When using a sensitizer having a solubiUty in methyl efhylk^ IS g/kg 

measured at 20''C, only an acceptable amount of pinholes appears, and preferred sensitizers 
have a solubility in methyl ethyl ketone of from 15 to 250 g/kg measured at 20^C. 

But also the structure has been found to be of importance for the appearance of 
pinholes and it has been foimd, that optical brightening agents are preferred sensitizers for 
printing plate precursor of the present invention and allow, in combination with the solubility 
disclosed above, to prepare printing plates that are essantially free firom pinholes and even 
conq)letely free of pinholes. 

Althou^ not knowing about the mechanism, it is thought, that the sensitizing dyra of 
the present invention have a good oonipatibility with the other ingredients of the 
photopolymerisable layer and tiierefor don't induce the creation of pinholes. 

A typical optical brightener, also known as ^'fluorescent whitening ag^f, is a 
colorless to wealdy colored (Mtganic conotpound that is capable of absorbing li^t having a 
wavelength in the range between 300 and 450 nm and of emitting the absorbed energy as 
fluorescent li^t having a wavelength in the range between 400 and 500 nm. A description of 
the physical principle and the chemistry of optical brighteners is given in Ullmann's 
Encyclopedia of hidustrial Chemistry, Sixth Edition, Electronic Release, Wiley-VCH 1998. 
Basically, suitable optical brightener contain TC-electron systems comprising a carbocyclic or a 
heterocyclic nucleus. Suitable representatives of these compounds are e. g. stilbenes, 
distyrylbenzenes, distyrylbiphenyls, divinylstilbenes, triazinylaminostilbenes, 
stilbenyltriazoles, stilbenyln^htiiotriazoles, bis-triazolstilbenes, benzoxazoles, 
bisphenylbenzoxazoles, stilbenylbenzoxazoles, bis-benzoxazoles, furans, benzofurans, bis- 
benzimidazoles, diphenylpyrazolines, diphenyloxadiazoles, comnarins, naphthalimides, 
xanllienes, carbostyrils, pyrenes and 1,3,5-triazmyl-derivativ^. 

More specifically, optical brightening agents having a structure according to one of the 
following fennulae are preferred sensitizers for use in the composition of the present 
invention : 
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wherein X is one of the following groiq>s, * denoting the position of attachment in the above 
formulae : 
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and wheiem one or mote of the nuclei in each of the above fonnulae (TO) to (XVH) maybe 
independently substituted by one or moie groups selected fiom alkyl, alkoxy, alkyllhio, 
cyano, halog@no, alkylcaibonyl, alkos^carbonyl, ac^losy, caxboxyl, nitrile, amino, hydroxyl, 
alliylsulfonyl and aminosulfonyl. 

The qptical bri^t^ers can be used as a single compound or as a mixture of several 
materials. The overall amount of these confounds ranges from 0.1 to 10 % by wei^t, 
preferably 0.5 to 8 % by weij^t with respect to the total weight of the non-volatile compounds 
in the composition. Highly preferred optical brighteners include compounds of formulae (JJI) 
and/or (IV), and in particular conqiounds of fomiulae (ma) and/or (IVa): 
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(Ilia). 



wherein 

to R^"^ in dependenfly represent a hydrogen atootn, an alkyl groiip, an alkoxy group, a 
cyano group or ahalogen atom, 

and at least one of R^ to R^^ represents an alkoxy group having more fhan 1 carbon atom; 




(IVa), 



wherein 

R^^ to R^^ independently represent a hydrogen atom, an alkyl group, an alkoxy groiq>, a 
cyano group or ahalogen atom, 

and at least one of R^^ to R^ represents an alko^^ group having more Ifaan 1 carbon atom. The 
aBgrl-aod aflcoxy groups of the {Hresmt invention can be optionally substituted and their 
substitumt can be selected to adjust the sohilrility of the sensitizer and may be, for example, 
halogen, ester, e&er, thioether or hydroxy. The alkyl or alkoxy groiQ>s may be straight chain 
or cyclic, but a branched chain is preferred for the sensitizers of formulae (Ilia) and (IVa). 
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Particular advantages with respect to fhe pinhole defects ate achieved with sensitisers of 
formula (ma), wheieiii R\ R^^ R^\ R^, R^^ and R^^ independently represent a 

hydrogen atom, a fluorine atom or a chlorine atom, in particular R^ R^ R^ andR^^ beinga 
hydrogen atom; R^ to R^ R^ to R^ independentiy are alkoxy groups; and at least two of tiie 
alkoxy groups are branched and have fiom 3 to IS carbon atoms. Especially preferred for the 
present invention are sensitizers of formulae (ma) as disclosed above, wherein R^, R"^, R^, R^ 
independently repr^ent a methoxy groiqp and R^ and R^ independentiy are branched alkoxy 
groiqys having 3 to IS carbon atoms. 

Particular advantages with respect to the pinhole defects are also achieved with 
sensitisers of formula (TVa), wherein R^^, R^^ R^, R^, R^ to R^^, independentiy represent a 
hydrogen atom, a fluorine atom or a chlorine atom, in particular R^^, R^^, R^, R^being a 
hydrogen atom; R^^ to R^^ R^^ to R^, independentiy are alkoxy groups; and at least two of 
the alkoxy groiq>s are branched and have fiom 3 to IS carbon atoms. Especially preferred for 
the present inventicm are sensitizers of formulae (IVa) as disclosed above, wherein R^^, R^^, 
R^^, R^ independentiy represent a methoxy group and R^^ and R^ independentiy are 
branched alkoxy groups having 3 to IS carbon atonas. 

The fi>llowing structures are exanq>les of preferred sensitizers of the present invention 
and their solubility S is given in brackets as g sensitizer/kg methyl ethyl ketone measured at 
20^C 




CK 



'3 



Ctn-i) 

[S = 40] 
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(ni-2) 

[S = 200] 



(ni-3) 

[S = 40] 




(ni-4) 

[S = 200] 



H3C. 




(in-5) 

[S = 8] 
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Most sensitizers useful for the present invention can be syntfaesised by known methods 
and the synthesis of the highly preferred sensitizers of formulae (ma) and ( IVa) can be dcme 
m malogy to the synthesis of sensitizer (m-l) as disclosed in the following. 
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Svnfliesls of intennediate f C-3) 




To a mixture of 8.365 kg (45.0 mol) syringaldeliyde (C-1) and 1.494 kg (9.0 mol) 
potassium iodide is added 20.25 L sulfolane at room temperature. After heating up this 
mixture to BOX under nitrog^ 3.12 kg (47.25 mol) of KOH and 2.80 kg (20.25 mol) K2CO3 
are added. After waxming the reaction mixture to 75°C, 12.78 kg (90.0 mol) 2-btQmo butane 
(C-2) is added over a period of 30 minutes. Heating at 75''C is continued for 24 hours, 
followed by cooling to 25''C. Then 25 L Water is added and the reaction product is extracted 
with 1 8 L methyl t-butyl ether (MTBE). The organic phase is consecutively a) two times 
washed with 6.0 L of a 7.5 wt% K^OOa solution in water respectively, b) two times washed 
with 13.5 L of pure water respectively and finally, c) two timra washed with 4.5 k^ of a 20 
wt% NaQ solution in water respectively. The solvent (MTBE) is removed by distillation 
under reduced pressure of 50 mBar at 75°C and tiiereby are obtained 7.845 kg (theoretical 
yield of 75 %) of the crude intermediate (C-3) as a yellow oil, that is used in the synthesis of 
(OJrl) without further purification. 
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Synthesis of sensitizer ffH-l^ 




To a mixture of 9.63 kg (25.46 mol) p-xylylene-bis-phosphonate (C-4) and 12.13 kg 
(50.92 xnol) of the erode intennediate (C-3) in 20 L THF, 4.70 kg (71.3 mol) of KOH is added 
at room teniperature. After heating the stirred reaction mixture at reflux for 3.5 hours, llie 
reaction inroduct is precqritated by adding a mixture of 25.2 kg methanol and 9.9 kg water, 
followed by further cooling to 20°C. The ciystalline product (m-l) is fDltered o£^ washed 
with several portions of methanol/water on the filter and dried at 50^C. The yield is 9.05 kg 
(Oieoretical yield of 67 %) of (HI-l) having a melting point of 154''C. 
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A suitable synthesis for the p-xylylene-bis-phosphonate (C-4) is known from the 
liteiature, e.g. fmm B.P. Lugovldn and B.A. Arbuzov, Doklady Akademii Nauk SSSR (1948), 
59, pages 1301 to 1304. 

The known photopolymerization initiators can be used in Hie composition of the 
present invention. Suitable classes include aromatic ketones, aromatic onium salts, organic 
peroxides, thio compounds, hexaarylbisimidazole coirpounds, ketooxime ester pounds, borate 
compounds, azinium compounds, metaUocene compounds, active ester compounds and 
compounds having a caibon-halogen bond Many specific example of such photoinitiators 
can be found in EP-A 1091247. The best results, in particular the highest sensitivity, can be 
obtained by the combination of an optical brightener as sensitizer and a hexaarylbisimidazole 
OEIABI, dimer of triaryl-imidazole) as photoinitiator. A jxrocedure for the preparation of 
HABIs is described in DB 1470 1S4 and their use in photopolymer-izable compositions is 
documented in EP 24 629, EP 107 792, US 4 410 621, EP 215 453 and DE 3 21 1 312. 
Preferred derivatives are e, g. 2,4,5,2',4',5*-hex^henylbisiinidazole, 2,2'-bis(2-chlorophenyl)- 
4,5,4^5*-tetraphenylbisinudazole,2,2*-bis(2-bromophenyl)-4,5,4^5*^^ 
2,2'-bis(2,4-diddorophenylH,5,4S5'-tetraphenylbisimi 
4,5,4^5'-tetrakis(3-methoxyphenyl)bisimidazole, 2,2*-bis(2HMor 

tetrakis(3,4,5-trimethoxyphenyl)-bisimidazole, 2,5,2',5*-tetrakis(2-chlorophenyl)-4,4'-bis(3,4- 
dimethoxyphenyl)bisimidazole, 2,2'-bis(2,6-dichlorophenyl)-4,5,4',5'- 
tetraphenylbisimidazole, 2,2'-bis(2-nitrophenyl)-4,5,4',5'-tetr^henyIbisimidazole, 2,2'-di-o- 
tolyl-4,5,4\5'-tetraphenylbisiimdazole,2,2'-bis(2-ethoxyphenyl)-4^ 

tetraphenylbisimidazole and 2,2'-bis(2,6-difhiorophenyl)-4,5,4^5 -tetr^hraylbisimidazole. 
The amount of the HABI photoinitiator typically ranges fi-om 0.01 to 30 % by weight, 
preferably from 0.5 to 20 % by weight, relative to the total weight of the non volatile 
components of the photopolymerizable composition. 

The binder can be selected from a wide series of organic polymers. Compositions of 
different binders can also be used. Useful binders include for exan^le chlorinated 
polyalkylenes in particular chlorinated polyethylene and chkninated polypropylene; 
poly(methaciylic add) alkyl esters or alkenyl esters in particular poly(methyl (mefli)actylate), 
poly(etiiyl (meth)acrylate), poly(bulyl (meth)acrylate), poly(isobutyl (metii)acrylate), 
polyChexyl (meth)acrylate), poly((2-ethylhesyl) (meth)aciylate) andpoly(alkyl 
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(me11i)acrylate); copolymers of (mefli)acrylic acid alkyl esters or alkenyl esters with other 
copolymerizable monomers, in particular with (meth)acrylonitrile, vinyl chloride, vinylidene 
chloride, styxene and/or butadiene; poly(vinyl chloride) (PVC); 

vinylchloride/(me1h)acrylonitrile copolymers; poly(vinylidene chloride) (PVDC); vinylidene 
chloride/(meth)acryloiiitrile copolymers; poly(vinyl acetate); poly(vinyl alcohol); poly 
(meth)acrylonitrile; (meth)acrylonitrile/styrene copolymers; (meth)acrylaxnide/alkyl 
(meth)acxylate copolymers; (meth)acrylonitrile/butadiene/s1yrene (ABS) terpolymers; 
polystyrene; poly(oc-methylstyrene); polyamides; polyurethanes; polyesters; cellulose or 
cellulose compounds like methyl cellulose, ethyl cellulose, acetyl ceUulose, hydroxy-(Ci^- 
alkyQcellulose, carbo^onethyl cellulose; poly(vinyl formal) and poly(vmyl bulyral). 
Particular^ suitable are binders tibat are insoluble in water, but on the other hand are soluble 
or at least swellable in aqueous-alkaline soluticms. Further effective binders are polymers that 
are soluble in common organic coating solvents. 

Particular suitable for the purpose of the present invention are binders containing 
carboxyl groups, in particular polymers or c<3polyme!s contmoing monomelic units of oCsP- 
unsaturated carboxylic acids and/or monomeric units of (X,P-unsaturated dicarboxylic acids, 
preferably acrylic acid, methacrylic acid, crotonic acid, vinylacetic acid, maleic acid or 
itaconic acid. By the term "copolymers" are to be understood in the context of the present 
invention polymers containing units of at least 2 different nionomers, thus also terpolymers 
and higher mixed polymers. Particular usefid examples of copolymers axe those containing 
units of (meth)acrylic acid and units of alkyl (meth)acrylates, aUyl (meth)acrylates and/or 
(me1h)acrylonitrile as well as copolymers containing units of crotonic acid and units of alkyl 
(meth)acrylates and/or (meth)acrylonitrile and vinylacetic acid/alkyl (met]i)acry]ate 
copolymers. Also suitable are copolymers containing units of maleic anhydride or maleic acid 
monoallsyl esters. Among those are, for example^ copolymers ccmtaining units of maleic 
anhydride and styrene, unsaturated ethers or esters or unsaturated aliphatic hydrocarbons and 
the esterification products obtained fix>m such copolymers. Further suitable binders are 
products obtainable fiom the conversion of hydroxyl-containing polymers with intramolecular 
dicarboxylic anhydride. Further useful binders axe polymers in which groups with acid 
hydrogen atoms are present, some or all of which are converted with activated isocyanates. 
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Examples of fhese polymecs are inroducts obtained by conversion of hydroxyl-containing 
polymers witihi aliphatic or aromatic sulfonyl isocyanates or phosphinic add isocyanales. Also 
suitable are polymers with aliphatic or aromatic hydroxyl groiq>s, for example copolymers 
containing units of hydroxyalkyl (metii)aciylates, allyl alcohol, hydroxystyrme or vinyl 
alcohol, as well as epoxy resins, provided carry a suflBcient number of fiee OH groiqps. 

The organic polym^ used as binders have a typical mean molecular weight Mw 
between 600 and 200 000, preferably between 1 000 and 100 000. Preference is further given 
to polymers having an acid number between 10 to 250, preferably 20 to 200, or a hydroxyl 
number between 50 and 750, preferably between 100 and 500. The amount of biiider(s) 
generally ranges from 10 to 90 % by weight, preferably 20 to 80 % by weight, relative to the 
total weight of the non-volatile components of the composition. 

The iK>lymerizable comtpound can be selected from a wide series of photo-oxidizable 
compounds. Suitable compounds contain prinoiary, secondary and in particular tertiary amino 
groig[>s. Radically polymerizable contpounds containing at least one urethane and/or urea 
group and/or a tertiary amino group are particularly preferred. By the term "urea groiq>" has to 
be understood in the context of the present invention a group of the formula >N-CO-N<, 
wherein the valences on the nitrogen atoms are saturated by hydrogen atoms and hydrocarbon 
radicals (with the proviso that not more than one valence on either of the two nitrogen atoms 
is saturated by one hydrogen atom). However, it is also possible for one valence on one 
nitrogen atom to be bonded to a carbamoyl (-CO-NH-) group, producing a biuret structure. 

Also suitable are compounds containing a photo-oxidizable amino, urea or thio group, 
which may be also be a constituent of a heterocyclic ring. Compounds containing photo- 
oxidizable enol groups can also be used Specific exaniples of photo-oxidizable grotq)s are 
triethanolamino, triphenykmino, thiourea, imidazole, oxazole, thiazole, acetylacetonyl, N- 
phenylglycine and ascorbic acid groups. Particularly suitable conq>ounds are monomers 
containing photo-oxidizable groups corresfponding to the following formula p^VID): 

lSiin^)Qii'C^^ (XVm) 



wherein 
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R repfesents an alkyl group havmg2 to 8 carbon atoms ((Ca-Cg) allsyl group), a (Ci-Cg) 
hydroxyalkyl group or a (Ce-Cu) aryl group, 

I I I /''\ 

Q repcraents-S-, N , N B N or — 1* n — 

wherein 

B represents a divalent saturated hydrocarbon groiq> of 2 to 12 carbon atoms, 

a divalent S- to 7-membered, saturated iso- or heterocyclic group, which 
may contain iq> to 2 nitrogen, oxygen and/or sutfiir atoms in the ring, a 
divalent aromatic mono- or bicyclic isocyclic group of 6 to 12 carbon 
atoms or a divalent 5- or 6-membered aromatic heterocyclic group; and 
and independently represent a saturated hydrocarbon group of 1 to S carbon 
atoms, 

andR^ indep^dently represoat a hydrogen atom, an alkyl or alkoxyalkyl group, 
R^ represents a hydrogen abm, a melfayl or ethyl group, 

represents a straigiht-chained or branched saturated hydrocarbon group of 1 to 12 carbon 
atoms, 

represents a (c+l)-valent hydrocarbon ffcovp in which iq> to 5 methylene groups may 

have been replaced by oxygqn atoms, 
a isanintegerfiom0to4, 
b isOorl, 

c is an integer from 1 to 3, 
m is an integer from 2 to 4 and 
n is ^ integer from 1 to m. 

Conmounds of this nature and processes for their preparation are described in EP 287 
818. If a confound of general formula pCVm) contains several radicals R or several radicals 
according to the structure indicai^'between square brackets, i. e. if (n-m) > 1 and n>l, these 
radicals can be identical or diGEerent from one another. Compounds according to fenmila 
pCVni) wherein n = m are partioilarly prefen-ed In this case, an 

polymerizable groups. Preferably, the index a is 1; if several radicals are present, a cannot be 
0 in more than one radical. If R is an alkyl or hydro^aBsyl groip, R generally contains 2 to 6, 
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patticularly 2 to 4 carbon atoms. Aiyl radicals R are in general mononuclear or binuclear, 
preferably however mononuclear, and may be substituted wifli (Ci-Cs) alkyl or (Ci-<7s) alkoxy 
groups, tf andR^ are alkyl m alkoxy groups, they preferably contain 1 to S carbon atoms. 
R^ is preferably a hydrogen atom or a methyl groiii>. is preferably a straight-chained or 
branched aliphatic and/or cycloaliphatic radical of preferably 4 to 10 carbon atoms. In a 
preferred embodiment, contains 2 to 15 carbon atoms and is in particular a saturated, 
straight-chained or branched a]q)hatic and/or cycloal5)hatic radical containing this amount of 
carbon atoms. Up to 5 methylene groups in these radicals may have been replaced by oxygen 
atoms; in the case of X^ being composed of pure carbon chains, the radical generally has 2 to 
12 caibon atoms, preferably 2 to 6 carbon atoms. X^ can also be a cycloaliphatic group of S to 
10 carbon atoms, in particular a cyclohexane diyl group. The saturated heterocyclic ring 
fermed by D^, and both nitrogen atoms generally has S to 10 ring members in particular 6 
ring members. In the latter case Ifae heterocychc ring is preferably a piperazme and Ihe radical 
derived therefiom a piperazine-l,4-diyl radical. In a preferred embodiment radical E is an 
alkane diyl groi^ which normally contains about 2 to 6 carbon atoms. Preferably the divalent 
5- to 7-menaibered, saturated, isocyclic group E is a cyclohexane diyl group, in particular a 
cyclohexane-l,4-diyl group. The divalent isocyclic, aromatic group E is preferably an orlfao-, 
meta- or para-phenylene group. The divalent 5* or 6-menibered aromatic heterocyclic group 
E, finally, contains preferably nitrogen and/or sulphur atoms in tiie heterocyclic ring, c is 
preferably 1, i. e. each radical in the scpiare bracket generally contains only one polymerizable 
grovqp, in particular only one (meth)acryloyloxy-group. 

The compounds of formula (XVm) wherein b = 1, which accordingly contain two 
urethane groiqps in each of the radicals indicated in the square brackets, can be produced in a 
known way by conversion of acrylic estens or alkacrylic esters which contain fiee hydroxyl 
groups with equimolar amounts of diisoc/anates. Excess isocyanate groups are then, for 
example, reacted witii tris(hydroxyalkyl)amines, N,N'-bis(hydrox3^a]kyl) piperazdnes or 
N,N,N',N^-tetrakisOhydroxyalkyl)alkylenediamines, in each of which individual hydroxyalkyl 
groups may have been replaced by alkyl or aryl groups R. If a = 0, Ifae result is a urea 
grouping. Exanqiles of the hydroxyalkylamine starting materials are diethanolamine, 
triethanolamine, tris(2-hydroxypropyl)amine, tris(2-hydroxybutyl)amine and alkyl-bis- 
hydroxyalkylamines. Example of suitable diisocyanates are hexamethylene diisoc^anate. 
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2,2,4-liimefhylhexamelliylene diiscK^anate, 1,4-cycloliexylene diisocyanate (== 1,4- 
diisocyBnatocyclohexaae) and l,13-ti±miethyl-3-isocyaimt0mefhyl-S4so(r^ 
The hydroxy-containing esteis used are preferably hydroxyethyl (mefh)acrylate, 
hydroxypropyl (meth)acrylate and hydroxyisopropyl (meth)acrylate. 

The polymerizable compounds of formula PCVDI) wherein b = 0 are prepared converting 
the above-described hydtoxyalkylamino compounds with isocyanate-containing ax^lic or 
alkacrylic esters. A preferred isocyanate-containing ester is isocyanoto-ethyl (meth)aaylate. 

Further polymerizable compounds comprising photooxidisable groups suitable fer the 
purpose of the invration are compounds according to the following formula pOX): 

R(n^^n)Q[(<H2-CR^R^-0)a'-(CH2-CH[CH2-C^ (XIX) 

wherein a* and b' independently represent integers from 1 to 4 and Q, , R^, n and m have 
the same meaning as above and Q can also be a group of the formula >N-E*-N< wherein the 
radical E' corresponds to the following formula (XX): 

-CH2.CH(OH)CT2-[0-(p)C6H^<:(C3l3)2-^^ (XX) 

wherein c has the same meaning as in formula (J) and (p)C6H4 represents para-phenylene. 

The compounds of formula (XDC) are prepared analogously to those of formula 
(XVm), except that the conversion products of hydroxyalkyl acrylates or alkacrylates and 
diisocyanat^ are replaced by the corresponding acrylic and alkaoylic glycide esters. 
Cmnpounds of formula (XX) and processes to their preparation are disclosed in EP 3 16 706. 

Furth^ useful polymeri2able conxpounds containing photooxidisable groiq)s are 
acr^^ic smd alkacrylic esters of the feUowing fermula (XXI) : 
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Q'[(-X*'-CH2-0)a-<X)-NH(-X^-NH-CO-OVX^-0430-CR3K3^ (XXI) 
wherdn 



/°'\ 

Q' represents , — N N — or — N 




wherein and indepently represent a saturated hydrocarbon group of 1 to 5 carbon atoms 
and represents a saturated hydrocarbon group of 4 to 8 carbon atoms, which together with 
the nitrogen atom forms a S- or 6-membered heterocyclic ring; 
X^' represents -CiHb- or 



/ 



\ 



0-C0-NH(-X^-NH-C0-0)b-X^-0-C0-CR^=CH2; 



Z represents a hydrogen atom or a radical of the followmg formula: 

-CkH2k-CMX)-ira(-X^-NH<X>-OVX^-<>-CO-<3R^K^ ; 
mdependently rqnesent integers fiom 1 to 12; 
n' represents an integer from 1 to 3; and 

ais 0 or 1; provided that a is 0 in at least one of the radicals banded to Q; 

XS R', a and b have the same meaning as given in tiie above formula (Vm); and 

represents a divalent hydrocarbon group in which iq> to 5 methyletie groups may be 
replaced by oxygen atoms. 

in formula (XXT) index a is preferably 0 or 1 and i preferably represents a number 
between 2 and 10. Preferred radicals Q are pipera2ine-l,4-diyl (D^ = = CH2-CR2), 
piperidine-l-yl (D^ = (CaH2)5, Z = H) and 2-(2-hydroxyethyl)-piperidine-l-yl (D^ = (CH2)5, Z 
= Caa[2CH20H). 
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Of ihe compounds of fimnula (XXI), fhose which apart ftom a uiea group contain at 
least one urefhane groiq> are preferred. Here aa^ by the term "urea groi^" has to be 
understood die groiq> of finnmula >N-CO-N< aheady mentioned above. Compounds of 
formula (XXI) and processes fijr their preparation are disclosed in EP 355 387. 

Also suitable polymerizable confounds are reaction products of mono- or 
diisof^ranates with multifunctional alcohols, in which the hydroxy groves are partly or 
completely esterified with (me1h)acryKc acid. Preferred compounds are materials, which axe 
synlhesized by the reaction of hydroxya]kyl-(meth)aciylales wiih diisocyanates. Such 
compounds are basically known and fiar instance described in DE 28 22 190 and 
DE 20 64 079. 

The amount of polymerizable compound conqnisingphotooxidisable groi^ps generalfy 
ranges ftom 5 to 75 % by weight; pteSeaibfy fix>m 10 to 65 % by wdght, relative to the total 
weight of the non volatile confounds of the photopolymerizable composition. 

Moreover, the competition can c<XQtain polyfonctional (meth)aGrylate or 
a]kyl(metii)aciylate con^unds as crosdinking agents. Such con^unds contain more fban 2, 
preferably between 3 and 6 (mefli)acrylate and/or alkyl(mefli)acrylate groups and mchide in 
particular (meth)acrylates of saturated aliphatic or aKcycHc trivalent or polyvalent alcohols 
such as trimethylol ethane, ttimefliylol propane, pentaerythritol or dipentaerytiiritol. 

The total amount of polymraizable compounds generally ranges from about 10 to 90 
% by weight, preferably ftom about 20 to 80 % by weight, relative to tiie total weight of the 
non volatile components of the photopolymerizable composition of the present invention. 

The fi>llowing specific exan^le is also a suitable polymerizable conq>ound : 
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Jn order to achieve a high sensitivily, it is advantageous to add a radical chain transfer 
agent as described in EP 107 792 to Ihe photqpolymerizable composition of the present 
invention. The preferred chain transfer agents are sulfur containing compounds, especially 
thiols like e. g. 2-mercaptobenzothiazole, 2-mercaptobenzoxazole or 2-merc^o- 
benzunidazole. The amount of chain transfer agent generally ranges from 0.01 to 10 % by 
weight, preferably &om 0.1 to 2 % by weighl^ relative to Ihe total weight of the non volatile 
components of the photopolymerizable composition. 

Optionally pigments, e.g. predispersed phthalocyanine pigments, can be added to the 
composition of flie present invention for dyeing the conq>osition and the layers produced 
therewith. Their amount genially ranges from about 1 to 15 % by weight, preferably from 
about 2 to 7 % by weight related to ftie total wei^t of the non volatile components of the 
composition. Particularly suitable inedispersed phthalocyanine pigments are disclosed in DE 
199 IS 717 and DB 199 33 139. Preference is given to metal-free phthalocyanine pigments. 

Jn order to adjust the photopolymerizable composition according to the xxresent 
invention to specific needs, thermal inhibitors or stabilizers for preventing thermal 
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polymerization may be added Furfhetmore additional hydrogen donors, dyes, colored or 
colorless pigments, color fimners, indicators and plastidsers may be present. These additives 
are convieniently selected so that they absorb as little as possible in the actudc range of flie 
imagewise applied radiation. 

The present invention also relate to a photcpolymer printing plate precursor 
conqnising a layer (photopolymerizable layer) containing flie photopolymerizable 
conq>osition of the present invention on a siqiport 

The photopolymerizable composition according to the present invention is ^yplied to 
the siqyport by proc^ses which are known per se to the person skilled in ibe art In general, 
the conqionents of the photopolymerizable coni^sition are dissolved or dispersed in an 
oiganic solvent or solvent mixture, the solution or dispersion is ^plied to the intended 
siqpport by pouring on, spraying on, emersion, roll plication or in a similar and the solvents 
are removed during the sutsequent drying. 

The known siqiports can be used for the photcpolymer printing plate of the present 
invention, like e. g. foils, tap^ or plates made of metal or plastics and in the case of screen- 
printing also of Perlon gauze. Preferred metals are aluminium, alimiinium alloys, steel and 
zinc, aluminium and aluminium alloys being particularly preferred. Preferred plastics are 
polyester and cellulose acetates, polyethyleneterephthalate (PET) being particularly preferred. 

In most cases it is preferred, to treat the sur&ce of the support mechanically and/or 
chemically and/or electrochemically to optimally adjust Ihe adherence between the support 
and the photosensitive coating and/or to reduce the reflection of the imagewise exposed 
ra^tion on the surface of tiie si^port (antihalation). 

The most preferred support to be used for the present invention is made of aluminium 
or an aluminium alloy, its surfece is electrochemically roughened, thereafter anodize and 
- optionally treated witii a hydrophilizmg agent like e. g. poly(viny]^hosphonic add). 

The iirinting plate jniecursors of tiie present invention in:eferably have a protective 
layerOovercoat layer) provided on top of the photopolymerizable layer. 

Said protective layer may contain tiie ingredients known in the art; in particular water 
.soluble polymers like pQly(vinyl alcohols) or poly(vinyl pyrrolidone), surfece wetting agents, 
coloring agents, complexants andbiocides. Among said complexants, elfaoxylated ethylene 
diamine compoimds have ho&D. found to be particularly preferred for the present invention. 
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Preferably fhe protective overcoat according to the present invention comprises at least 
one type of poly(vinyl alcohol), wherein the mean degree of sqionification is less than 93 
mol-%. 

The degree of saponification is related to fhe production of poly(v]nyl alcohols). As 
the monomer of poly(vinyl alcohol), vinyl alcohol, is nonexistent, only indirect methods are 
available for the production of poly(vinyl alcohol). The most in^ortant manu&cturing 
process for poly(vinyl alcohol) is the polymerization of vinyl esters or ethers, with subsequent 
s^onification or transesterification. The preferred starting material for the poly (vinyl 
alcohol) of the present invention is a vinyl alcohol esterified by a mono carboxylic acid and in 
particular vinyl acetate, but derivatives of vinyl acetate, vinyl raters of di carboxylic acids, 
vinyl ethers and the like can also be used The degree of saponification as defined for the 
present invention is the molar degree of hydrolysis irrespective of the process used for the 
hydrolysis. Pure poly (vinyl alcohol) has e. g. a degree of s^omfication of 100 mol-%, but 
commercial products often have a degree of saponification of 98 mol-%. The poly(vinyl 
alcohols) as preferably used for the preset invention contain mainly 1 ,3-diol units, but may 
also contain small amounts of 1,2-diol units. In the partially ssqponified poly(vinyl alcohols) 
the ester or the ether groiq> can be distributed statistically or blockwise. Preferred partially 
saponified poly(vinyl alcohols) of the present invention have a viscosity of a 4 % aqueous 
solution at 20''C of 4 to 60 mPa^s, preferably of 4 to 20 mPa«s and in particular of 4 to 10 
mPa»s. 

Poly(vinyl alcohols) preferred for the present invention are commercially available e. 
g. under the tradename Mowiol. Those products are characterised by two upended numbers, 
meaning the viscosity and the degree of saponification. For example, Mowiol 8 - 88 or 
Mowiol 8/88 mean a poly(vinyl alcohol) having as 4 % aqueous solution at 20°C a viscosity 
of ca 8 mPa«s and a degree of saponification of 88 mol-%. It is further preferred to use a 
mixture of two or more compounds. Preferably poly(vinyl alcohols) differing in viscosity as 
defined above and/or in saponification degree are combined. Particularly preferred are 
mixture of poly(vinyl alcohols) that differ in viscosity of tiidr 4 % aqueous solutions at 20°C 
for at least 2 mPa«s or that differ in saponification degree for at least 5 mol-%. Most preferred 
are mixtures comprising at least 3 types of pol3r(vinyl alcohols), wherein at least two 
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compounds differ in viscosity as defined above for at least 2 mPa«s and at least two 
compounds differ in ss^Kmification degree for at least 5 mol-%. 

Preferably &e overall mean saponificadon degree of all poly(vinyl alcohols) used in 
the protective layer has to be less than 93 mol-%. In a further preferred embodimend of the 
present invention said overall mean saponification degree ranges from 71 mol-% to less than 
93 mol-% and in particular fix>m 80 mol-% to 92^ mol-%. 

The overall mean s^onification degree of the poly(vinyl alcohols) used in the 
protective overcoat of a printing plate i^recursor can be determined experimentally via ^^C- 
NMR. To measure the ^^C-NMR spectra, approximately 200 mg of the protective overcoat are 
dissolved in 1.0 ml DMSO and firom this solution a 75 MHz ^^C-NMR spectrum is taken, 
whose resonances can easily be inteipreted and allow to calculate the degree of saponification 
(e^>erimental values). A good correlation is obtained between said experimental valura and 
the values known fix>m the product specification of the poly(vinyl alcohols). The latter values ^ 
are hereinafi;^ called theoretical values of the mean saponification degree and can easily be 
calculated, when mixture of poly(vinyl alcohols) are used. 

Prefoably the poly(vinyl alcohol) of the present invention is used in 50 to 99.9 weigjht 
percent (wt%) relative to the total weight of the non-volatile compounds of the protective 
overcoat Additionally other water soluble polymers can be added to the layer such as 
poly(vinyl pyrrolidone), poly(ethylene oxide), gelatin, gum arable, oxjrgen binding polymers 
with al^hatic amine groiq)s known fi-om EP 352 630 Bl, methyl vinylether/maleic anhydride 
copolymers, poly(carboxylic acids), copolymers of ethylene oxide andpoly(vinyl alcohol), 
carbon hydrates, hydros ethyl cellulose, acidic cellulose, cellulose, i>oly(arylic acid) and 
mixtures of these polymers. 

Preferably the poly(vinyl pyrrolidone) is only used in small quantities compared to the 
pofy(vinyl alcohol). In a preferred enibodiment of the present invention poly(vinyl 
pyrrolidone) is used from 0 to 10 parts 1^ weight of the poly(vinyl alcohol) used, fixmi 0 to 3 
parts by weight being particularly preferred Most prefened no poly(vinyl 
pym>lidDne)compounds ace used 

In addition to the poly(vinyl alcohol) of the present invention and the optional 
watersoliible polymers disclosed above, the known ingredients of protective layers can be 
used 
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The protective layer has to be transparent for actinic light and preferably has a dry 
thickness of 0.2 to 10 g/ix^, 1 .0 to S gAnr^ beeing particularly preferred. Preferably it is 
homogeneous, substantially intpenneable to oxyg^ wateipenneable, and can be washed off 
preferably with tiie conventional developer solutions used to ferm a printing relief after 
imagewise exposure of the photosensitive layer. Said photopolymeri^le layer is removed 
imagewise, whereas the protective layer is removable over the entire area of the element 
created. The wash-ofif of the protective layer can be done in a separate step, but can be done 
during the development step as well. 

The protective layer can be coated on the photosensitive layer with known techniques 
and the coating solution preferably contains water or a mixture of water and an organic 
solvent To allow a better wetting, the coating solution preferably contains, related to the solid 
content, up to 10 wt%, and particular preferred up to 5 wt% of a surfece active agent. 
Suitable re{»:esentatives of surface active agents comprise anionic, cationic and nonionic 
surfece active agents like sodium alkylsulfetes and -sulfonates having 12 to 18 carbon atoms, 
an example of which is sodium dodecylsutfete, N-cetyl- and C-cetyl betaine, 
alkylaminocarboxylate and -dicarboxylate, and polyethylene glycols with a mean molar 
weight up to 400. 

In addition, ferther functions can be added to the protective layer. For example, it can 
be possible to improve the safeli^t suitability without decreasing the sensitivity of tiie layer 
by adding a coloring agent, e. g. a water-soluble dye, that has excellent transmission to the 
li^t having a wavelength of 300 to 450 nm and that absorbs the light having a wavelength of 
500 nm or more. This principle can easily be varied for di^rent wavelengths to adjust the 
elBfective spectral sensitivity distribution of the printing plate precursor as needed 

The present invention also relates to a method of making a lithogr^hic printing plate 
conqnising the steps of providing a photopolymer printing plate precursor of the present 
invention, exposing said printing plate precursor with a laser having an emission wavelCTgtii 
in the range from 300 to 450 nm and processing the printing plate precursor in an aqueous 
alkaline developer. 

Ini preferred embodiment of the process of the present invention the exposure is done 
witii a laser having an mussion wavelenth in the range from 380 to 430 nm, in particular in 
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fhe lange fiom 390 to 420 mn, and Ihe exposure is canied out at an energy density, measured 
on fte sur&ce of the plate, of 100 \iJ/cn^ or less. 

The processing of the printing plate precursor of the present invention is done in Ifae 
usual manner. After image-wise exposure a pre-heat step is performed to inqnove the 
crosslinking of tiie photosensitive layer. Usually the pre-heat step is then followed by the 
development step, wherein the complete overcoat layer and the unexposed part of the 
photosensitive layer are removed. The removal (wash-ofiF) of the overcoat layer and the 
development of the photosensitive layer can be done in two seperate steps in this order, but 
can also be done in one step simultaneously. Prej^ably the overcoat layer is washed-off with 
water before the develqpment step. What remains on the support after the development step 
are the exposed and thereby photppolymerized parts of the photosensitive layer. The 
developer solution used for the development of the exposed printing plate precursors of the 
present invention preferably is an aqueous alkaline solution having a pH of at least 11, a pH 
fibom 1 l.S to 13.S being i>articularly pr eferred. The developer solution can contain a small 
p^x^tage, preferably less than S wt%, of an organic, water-miscible solvent To adjust the 
pH of the solution, an alkali hydroxide is preferably used. 

Exaniples of preferred, additicmal ingredients of the developer solution corttprise alone 
or in combination alkali phosphates, alkali caibcmates, alkali bicarbonates, an organic amine 
compoimd, alkali silicates, buffering agents, complexants, defoamers, sur&ce active agents 
and dyes, but the suitable ingredients are not linsited to the preferred exanoples and further 
ingredients can be used. 

The method of development employed is not particularly limited, and may be 
conducted by soakmg and shaking the plate in a developer, physically removing non-image 
portions while being dissolved in a developer by means of e. g. a brush, or spraying a 
developer onto the plate so as to remove non-image portions. The time for development is 
selected depending upon the above method used so that the non-image portions can 
adequately by removed, and is optionally selected within a range of 5 seconds to 10 minutes. 

After the development the plate my be subjected to a hydrophilic treatment by means 
o^ e. g., gum arable optionally ^lied to the printing plate as the case requires (gumming 
step). 
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EXAMPLES 

Examples 1 to 6 and comparative eyamples 1 and 2 

5 Solubility test in methyl ethyl ketone 

1.5 g of the sensitiser is dissolved in 100 g of methyl efliyl ketone and allowed to stir at 
room temperature (20^C) for a maxiTnum of 24 hours. If the sensitiser is con:q)letely dissolved 
in the methyl ethyl ketone, the sensitiser passes the solubility test and is considered as a 
10 preferred sensitiser according to tiie in:esent inventioa 



In the table below the results of the solubility tests are given for the different sensitisers : 



Component 


Stractuxe 


Solubility test 
MEK(15g/kg) 


(CO 


l,4-dis1yiyl-3A^-trinief}ioxybenz0Die 


Not OK 


(D) 


(m-1) 


OK 


(E) 


(in-9) 


OK 


(F) 


(JR-6) 


OK 



X5 These results demonstrate the low solubility of coroqponent C that is used in the comparative 
examples 1 and 2. 

Test of sensiUser compatibility in the layer composition 

20 A. Preparation (coatins) of the photosensitive layer 

A conotposition was prepared (pw = parte per weight; wt% = weight percentage) by 
mixing the componente (A) to (M) as specified in table 1. This composition was coated on an 
electrochemically roughened and anodically oxidized aluminum sheet, &e sur&ce of which 
25 has been rend^d hydrophilic by treatment with an aqueous solution of poljndnyl phosphonic 
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add (oxide weight 3 g/irf) and dried for 2 minutes at 1 10 ^'C (ciiculation oven). The i^ulting 
tibickn^s of fhe layer is 1.4 g/m^. 

Components (D) to (F) are various optical brighteners according to the present invention. 
All fhe sensitiseis are used in equimolar concentrations. Two levels of concentration are 
evaluated for each sensitiser. 



Table 1 : Contposition of fhe coating solutions (amounts expressed as parts per weight), 
layer thickness and presence of crystal like pinholes 



ConqK>nent 


Conip. 
Ex.1 


Cotnp 
Ek.2 


Ex. 1 


Ex.2 


&l3 


Bx.4 


Ex.5 


Ex.6 


(A) 


188.57 


181.33 


183.38 


174.80 


181.88 


172.96 


176.45 


166.14 


(B) 


166.24 


166.24 


166.24 


166.24 


166.24 


166.24 


166.24 


166.24 


(CD 


9.28 


11.63 














(D) 






10.97 


13.74 










(E) 










11.45 


14.34 






(F) 














13.21 


16.55 


(G) 


204.00 


204.00 


204.00 


204.00 


204.00 


204.00 


204.00 


204.00 


(H) 


16.58 


16.58 


16.58 


16.58 


16.58 


16.58 


16.58 


16.58 


CO 


0.77 


0.77 


0.77 


0.77 


0.77 


0.77 


0.77 


0.77 


(J) 


25.50 


25.50 


25.50 


25.50 


25.50 


25.50 


25.50 


25.50 


(K) 


896.01 


900.90 


899.52 


905.32 


900.51 


906.72 


904.20 


911.17 


^) 


1493.06 


1493.06 


1493.06 


1493.06 


1493.06 


1493.06 


1493.06 


1493.06 


coating 
weiglh 


1.50 


1.50 


1.50 


1.50 


1.50 


1.50 


1.50 


1.50 


Pioholes 
(2 d 57°C 
34%R£9 


Yes 


Yes 


No 


No 


No 


No 


No 


No 
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(A) : A solution containing 32.4 wt.% of a methaoylate/ methaciyUc acid copolymer 

(ratio methylmethacrylate: metfaaciylic add of 4: 1 by weight; acid number: 1 10 
mg KOH/g) in 2-bulanone (viscosity lOS mmVs at IS'^C), 

(B) : A solution containing 88.2 wt% of a reaction product from 1 mole of 2,2,4- 

trimethyl-hexamefhylenediisocyanate and 2 moles of hydroxyethylmethacrylate 
(viscosity 3.30 mmVs at 25°C). 

(C) : l,4-distyryl-3,4,5-trimefhoxybenzene. 

(D) : 1 ,4-distyryl-(3,5-trimethoxy, 4-(2-butyl)oxy)benzene. 

(E) : l,4-distyryl-(3,5-trimethoxy, 4-(2-pentyl)oxy)benzene. 

(F) : l,4-distyryl-(3,S-trimethoxy, 4-(l-(2-ethyl)be3grl)oxy)benzene. 

(G) : Heliogene bhie D 7490® dispersion (9.9 wt%, viscosity 7,0 rnrn^/s at 25 **C), 

trade name of BASF AG. 

(H) : 2,2*-Bis(2-cUor<9henyl)-4,4^S,5'-tetraphenyl-l,2-bisinud^ 

(I) : 2-Merc^tobenzofhiazole. 

(J) : Edaplan LA 411® (1 % in Dowanol PM®, trade mark of Dow Chemical 

Company). 
(K) : 2-Butanone. 

(L) : Propyleneglycol-monomethylether (Dowanol PM®, trade mark of Dow Chemical 
Company). 

B. Preparation (coating) of the top coat layer 

On top of the photo layer a solution in water containing 4.9 wt% of Hie following 
composition was coated and dried for 2 minutes at 110 ^C : 

1 .0 pw of partially bydrolyzed polyvinylalcohol (degree of hydrolysis 87.7 %, viscosity 8 

mPa«s in a solution of 4 wt% at 20 **C), 
1 .0 pw of fiilly hydrolyzed polyvinylalcohol (degree of hydrolysis 98.4 %, viscosity 4 

mPa*s in a solution of 4 wt.% at 20 ""C) and 
0.5 pw of polyvinylpyrrolidone (k*value 30). 
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The top coat had a dry thickness of 2.0 g/m^. 

C. Evaluation of the ^pearance of pinholes 

Next the plates were stored for 2 days in an environment at 57®C and 34% relative 
humidity. After this storage test the plates were imaged with an experimental violet platesetter 
device (flat bed ^stem) equipped with a violet laser diode emittmg between 392 - 417 imi. 
The following imaging conditions were used : 

Scanning sfpeed : 1000 m/sec 

Image plane power : 10.S mW 

Spot diameter : 20 pm 

AddressabiHty : 1270 d^ 
As test file a solid of 10 cm x 10 cm was imaged. 

After imaging the plate was processed in a Ag& VSP8S processor at a speed of 1 .2 
m/min. First the plate was heated (pre-heat) to a temperature at the back of the plate of 104°C. 
Next the overcoat was washed off and finally the photolayer was processed in a water based 
alkaline developer (Agfe EN 23 IC) at 28 ""C. After a watCT rinsing and gumming step a solid 
image of 10 cm x 10 cm was obtained. This image was inspected on 'crystal-like' pinhole 
defects and the results are summarised in table 1 . With the results it is clearly shown, that the 
sensitizers of the present invention allow to prepare printing plate precursors, that even after 
stCMra^ result in printing plates without pinhole defects. 



GN03072 ^ 200W)9.22 



- 34 - 

CLAIMS 



1 - A coniposdtiQn that is photopolymerizable upon absorption of light in the wavelength 
range from 300 to 450 nm, the composition comprising a binder, a polymerizable 
5 compound, a sensitizer and a photoinitiator, characterized in lhat the sensitizer is an 

optical brightening agent having a solubility in methyl ethyl ketone of at least 15 g/kg 
measured at 20''C. 

2. A consposition according to claim 1, wherein the sensitizer has a stmcture accoiding to 
10 cmeoffhefbUowingfQnnulae([II)1o(XV^ 
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and wherein one or more of the nuclei in each of Ihe above fiMmulae (HI) to (XVII) may 
be-independeafly srf)stitulBd by one or more groups selected fiom alkyl, alkoxy, 
dkyllhio, cyano, halogeno, aDcylcarbonyl, alfcoxycarbonyl, acyloxy, carboxyl, nitrile, 
amino, hydrosyl, aUtylsolfonyl and aminosutfonyl. 
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3. A composition according to claim 2, wherein the sensitizer has a stmcture according to 
one of &e following formulae (ma) and/or (IVa): 




(Ilia), 



wherein 

R^toR^"^ independently represent a hydn>genatani, an alk^^ 
cyano g/coup or a halogen atom, 

and at least one of R^ to R^® represente an alkoxy group having more ftan 1 carbon atom: 




(IVa), 



wherem 

R*^ to R^^ independently represent a hydrogen atom, an alkyl group, an alkoicy 
group, a cydoxo group or a halogen atom, 

and at least one of R^^ to R^ represents an alkoxy groiq) having mcMre than 1 carbon atom- 
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4. A coiiqx>sition according to claim 3, wherein the sensitizer has a stracture according to 
fonnula (Ilia), wherein 

R^, R^^, R^\ R^^, R^^ and R^"* independently represent a hydrogen atons, a fluorine 
atom or a chlorine atom, 

R^ to R"* and R^ to R^ independently represent alkoxy groups, 

and at least two of the alkoxy groups ate branched and have from 3 to 1 5 carbon atoms. 

5. A composition according to claim 4, wherein 
R^ R^ R^, R^® represent a hydros^ atom, 

R^ R*, R^, R^ independently represent a methoxy group, and 

R^ andR^ independently are branched alkoxy groups having 3 to 15 carbon atoms. 

6. A conq>osition according to claim 3, wherein the sensitizer has a stracture according to 
fonnula (IVa), wherein 

R^^, R^^, R^^, R^, R^ to R^^, independently represent a hydrogen atom, a fluorine atom or 
a chlorine atom, 

R^^ to R^^ and R^^ to R^, independently are alkoxy groups, 

and at least two of the alkoxy groups are branched and have from 3 to 1 5 carbon atoms. 

7. A composition according to claim 6, wherein 
R^^ R^^ R^, R^ represent a hydrog^ atom, 

R^^ R^^ R^^, R^ independanfly reprosent a methosy group, and 

R^^ andR^ independenfly are branched aXkofxy groups having 3 to 15 carbon atoms. 

8. A cornposition according to any of the preceding claims wherein the photoinitiator is a 
hexaarylbisimidazole. 

9. A composition according to any of the preceding claims wherein the binder is a polymer 
or copolymer containing monomeric units of an a,p-unsaturated carboxylic acid and/or an 
a,P-unsaturated dicarboxylic acid. 
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10. A composition according to any of the preceding claims farther comprising a 
polyfunctional (meth)acrylate or a]kyl(meth)acrylate as a crosslinkmg ag^t. 

1 1. A composition according to any of the preceding claims wherein the polymerizafole 
compound contains an urethane and/or urea group and/or a tertiaiy amino groiq). 

12. A composition according to any of the preceding claims further con^rising a radical 
chain transfer agent 

13. A conq>osition according to claim 12 wherein the radical chain transfer agent is a si^^ 
containing comjiound 

14. A conxposition according any of tide preceding claims wherein the wavelength range is 
between 350 and 430 nm. 

15. A photopolymer printing plate precursor comprising a photosensitive coating, flie coating 
comprising a composition according to any of the preceding claims. 

16. A method of making a lithogr^hic printing plate comprising the steps of providing a 
photopolymer printing plate precursor according to claim 15, e:8posing said printing plate 
precursor with a laser having an emission wavelength in the range from 300 to 450 imi 
and processing the lilfaographic printing plate precursor in an aqueous alkaline developer. 

17. A method according to claim 16, wherein the laser has an emission wavelength in Ihe 
range ftom 380 to 430 nm. 

18. Method as defined in claims 14, 15 or 16 wherein the exposure of the lithographic 
printing plate precursor is carried out at an energy density, measured on the plate sur&ce, 
of less than 100 ^J/cm^. 



I 
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ABSTRACT 

Photopolvmerizable composition 

A coiBgposition that is photopolymeiizable upon absorption of light in the wavelength lange 
fix>m 300 to 450 nm, the composition comprising a binder, a polymerizable conq)ound, a 
sensitizer and a photoinitiator, characterized in that the sensitizer is an optical brightening 
agent having a solubilitsr in metiiyl ethyl ketone of at least 1 5 g^g measured at 20*^0, allows 
to produce printing plates without pinhole defects, even if the printing plate precursor is 
stored before exposure and processing. 
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